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SUMMARY

Four alirfoils sgections, designed by the Republic
Aviztion Corporation for the rcot snd tip sections of the
XF-12 girpléane, were tested in the Langley two-dimensional
low=turbulence tunnels to cbtain thelr serodynamic charac-
teristics. LIft characteristics were obtained at Reynolds
numbers of 2%,0005,000, 6,CO0,0uO 9,000,00C, snd 1,000,000,
whereas drag cheracteristics re Obtwlﬁeﬂ a2t Reynolds
numbers of 3%,000,000, €,000, CPO and 9,000,000, Pressure
distributions were obtained for one of the root sections
for several angles of ettack at a Reynolds number of
2,600,000,

Comparison cof the root secticn that appeared best
from the tests with the corresponding YACA ©5-series

ection shows the Republic secticon has a higher maximum
1ift and higher calculated critical speeds, bubt a higher
minimum drag. In zddition, with standsrd roughness applied
to the leading edge, the maximum 11ft of the Republic sir-
foll is lower thsn thst of the WaCia airfoil.

COMﬂarfson of the Republic Tip section with the corre-
sponding NACA &5-series section shows the Republic airfoil
has a WOwer maximum 11ft and & highsr minimum drag than
the WACA airfceil., The calculated criticsl speeds of the
Republic section zre s£lightly higher than theses of the
NACA section.
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; R Reynolds number
)
; e secticn angle cof attack, degrees
| :
? MCDELS AND TESTS
|
| . ‘ . e s
é The mcdels, submitted by the Republic aviation ‘
Corporation, were of laminated wood construction and had
- | Y T o e 2
; a chord length of 24 inches. The models were esignated
; as follows: =R»-L,h0-L1%2-.4; 7-),L0-218-1; r-},l0-318-1;
! R-11,50-0418-1. 1In this designation the symbols have the
| following meaning:
R Republic Aviation Corporation
first digit family of airfoil
next two digits locstion of meximum thickness of
airfoill in percent chord
f next digit design ¢y
: next twe digits mexirmum thickness of airfoil
3 last digit value of a for mean line of
airfell '
Crditates for these alwfo__v, supolied by the manufaobuver
ére pregented in tables I through IV. The method of -
testing was the same as that described in reference 1 .for
2-fqot chord models in the TDT. -

Lift cata were obtained 2t Reynolds numbers.of Z000,000,

6,000,000, 9,000,000 and 111,000,000 ang drag data at 3,000,000,
6 ,000,000, and 9,000,000. Lift and drag with standard

: roughness epplied to the leading edge (reference 1) were -

i obtained at a Reynolds number of £ x 100. 1In addition,

f orsssure distributions were obtzsined for the R-l1,l10-318-1
at & Reynolds number of 2.6 x 100, for angles of attack
cf -1.02¢, 0°, and 2.03°. The highest Mach aumber
encountered during the tests was less than 0.16; therefore,
the results may be ccnsidered free of compressibility




reoresant the aﬂrles of attack and aerodynamic coeffi-
clents uncorrectad for tunnel wall effects:
a, = 1.015 aq! | (1)
cg = (1 - C.02LA) cq' | (2)
oy = (0.985 - 0.03h44) oyt (3)
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The value cf the corweﬂtlwn factor A tTo be used
in the above equations is given in the followling table:

Model i A

R-l, h0-111%- .6 i 0.241

R-l,00-214-1 ; .2L3

R-l,40-218-1 L 3L

R-l,50-418-1 | . %G5
Examination of equations (1) fnrough (L) shows that the
corrections are of the order of only a few percent. An
explanation of the t“ mel wall corrections applied to
date obtained from the Langley two~dimensionzl tunnels is

given in the appendix of refersnce 1.

The 11ift

_ and drag characteristics of the four air-
fcils are present d 1q flgwres 1 through ly. Pressure dis-
tributions for the R-1,40~3218-1 are pr esepted in figures 5

e

e
through 7 for several angles of attacx. The 13 percent
section (R-k,L0- ’15—.0), designed for the tip section, has
2 nigh maximum 1ift and 2 low minimum drag relative to
airfolls ¢f comparable shape and thickness, and a range
cf ¢y . of 0.2 for low-dr rag at a Reynclds number of 9 Y]QV

(fig. 1); it may therefore be considersd satisfsctory.
Although the K-{,50- lld 1 airfcil section, which was one
of the Z.airfclls designed for ths root'section, has a
moderate maximum 1ift and a low minimum drag, 1t slsc has
& very narrow low-drag range ard shows an extremely rapnid
increase in drsz for nositive 1ifts outside the low-drag
range (fig. lL). 7This airfcil is thervefore considered
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unsatisfactory for the rcot section. The two alternate
1¢ nercent sections, R- ¢,4O -218-1 (fig. 2) and R-L,L0-%218-1
(fig. 3) have m*nerm- c¢rags somewhat greater than ths
minimum Grae of the H-l,50- hl&—l. However, they have a
greater range of ¢y T"or’ low drag and show only & dodewa
increase in drag for positive 1ifts outside the low-dra
rsnge, ‘Vhile the two alternste sectlions have oroximate7]
‘the same drag charzcteristics, the maximum lift of the
R-li,li0-218-1 was greater than thst of the R-l,[10-218-1

On this basis the R-1,li0-318-1 apresrs to be the best
choice for the root section.

te

The Republic sections have vressure distributions
somewhat similar to the NACA 65 series, A comparison has
therefore been mads of the aerodynamic characteristics of
the R-h,h@-hqu.@ and R-L,L0-31%-1 with thoss of the
corresponding 1 series airfcil sections in the
following *©
| o for !
| Airfoil ©lmax 6 “Amin “lpax T i

section . fR-=7G x 10° R = 9 x 10% standard/rcughres%

E =06 x 10 E

i

. - 0
;F-L,Lg—hl*—.é. 1.59 0.00L7 1.18 |
NACA 654-413 1.63% .0039 1.3C . N
R-1,110-318-1 1.59 Nelellts 1.13 i
VACA 655f518 § 1.5% .0CL2 1,17 !

o

The values for the NACA sections have been obtained by
interpolation of the velues giver in reference 1 to the
proper camber and thickness. o
In additicn, comparison ¢f the thecreticel critical
speed curves of R=L,40-412-.6 and B-,liC-218-1 2nd the
corresponding W4 bh-ssries sectlons has been made in
figures & and G, gre criticael HMach number is plotted
against low-speed 1ift coefficient. The critical speeds
for the eou11 ¢ zsectlons were obtained by calculating
their the ticsl pressure distributions for various 1ift
00c1f101ept3' the critical Mach number corr=zsponding to
the maximum value of S in esch oressure distribution was
then obtained from ths slot of ecritical Mach number zsainst
low-speed oressurs cosfficient as given in reference 1.
The criuicalaspeed curves for the NACA sections were
obtained by Interpclation of the criticsl-speed data for
the 7aGA 65 seriss as given in raference 1. (Criticsl-spesd
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. TABLE I.- ORDINATES FOR THE TABLE II.- ORDINATES FOR THE
5 REPUBLIC R-li,j0-413-.6 AIRFOIL SECTION REPUBLIC R-l;,Li0-218-1 AIRFOIL SBCTION
i®
‘e Staticns and ordinates given Stations and ordinates given
s S ' in percent of eirfoil chord in percent of alrfoll chord
2 X ie
XCT’% :: Upper Surface Lower Surface Upper Surface Lower Surface
’3 Station ordinate Station ordinate Station Ordinate Statlion Ordinate
! 0.50 1.408 0.50 0.70 0.50 1.600 0.50 1.220
, : .75 1.‘367 .75 .gs .15 1.251+ .75 1.510
‘ 1.25 2.09 1.25 1.175 1.25 2.195 1.25 1.970
| 2.50 2.9 2.50 1.646 2.50 E'b'éo 2.50 2.810
5.00 l;.120 5.00 2,231 5.00 770 5,00 .9%5
i 7.50 5.019 7.50 2.609 7.50 5.740 7.50 .765
i 10.00 5,771 10.00 2.86 10.00 £.520 10.00 9.390
15.00 6.350 15.00 3.2% 15.00 5.225 15,00 6.325
20.00 g 18 20.00 3.)25 20.00 .610 20.00 6.580
25.00 .uég 25.00 3,601 25.00 9.2h2 25.00 7.330
30.00 8.9 30.00 3.654 30.00 §.692 30.00 7.510
5.00 9.2L7 5,00 3,65 5.00 9.965 35.00 7.885%
i 0.00 9.399 0.00 3.60 0.00 10.070 0.00 7.%25
45.00 3.399 L5.00 3.502 45.00 10.010 45.00 7.330
! 50.00 g.z 50.00 3.3l 50.00 9.805 50.00 7.600
5.00 ,.?22 55.00 3,140 55,00 g.uhs 5,00 Z.zhs
0.00 8.129 60.00 2.896 50.00 .910 0.00 .750
£5.00 zggé 65.00 2.65g 65.00 8.230 65,00 6.130
i 70.00 .886 70.00 2.39 70.00 7.395 70.00 .535
i ES'OO 2.879 5.00 2.101 5.00 6.120 5.00 ZZ 0
0.00 .291 0.00 1.765 0.00 .325 0.00 3.685
85.00 3,638 85.00 1.402 85.00 zéla;s 85.00 2.742
90.00 2.1;36 90.00 1.002 90.00 2.880 90.00 1.570
95.00 1.2L5 95.00 .563 95.00 1.500 95.00 875
100.00 .0%9 100.00 .039 100.00 o 100.00 ]
L. E. radius: 1.143 L. B. radius: 2.250
Slopes 0.21297 Slope: 0.07807
¥
TABLE III.- ORDINATES FOR THE TABLE IV.- ORDINATES FOR THE
REPUBLIC R-k,L0-318-1 AIRFOIL SECTION REPUBLIC R-ly,50-418-1 AIRFOIL SECTION
H Stations and ordlnates given Statlons and ordinates glven
K in percent of alrfoll chord in percent of airfoil chord
? Upper Surface Lower Surface, Upper Surface Lower Surface
H Station Ordinate Statlion Ordinate Station Ordinate Station Ordinate
0.50 1.722 0.50 1.119 0.50 1.542 0.50 0.928
H .75 2.0 .75 1.h12 .75 1.85 75 1.171
H 1.25 2.609 1.25 1.885 1.25 2.39 1.25 1.555
2.50 2.595 2.50 2.700 2,50 .35L 2.50 2.267
: 5.00 1,967 5.00 3.768 5.00 L713 5.00 3,170
: 7.50 2.393 7.50 .520 7.50 S.772 7.50 .80
H 10.00 .813 10.00 5.103 10.00 6.376 10.00 J31
15.00 8.089 15.00 5.972 15,00 E 50 15,00 5.05?
20.00 9.023 20.00 6.569 20.00 .83L 20.00 5.57
: 25,00 9.707 25.00 £.586 25.00 9.630 25.00 5.9 “8‘
30.00 10.183 30.00 7.248 30.00 10.239 30.00 6.267
: 5.00 10.482 5.00 7379 5.00 10.675 5.00 6.482
H 0.00 10.609 0.00 7.%96 0.00 10.960 0.00 6.6%3%
i 45.00 10.569 L5.00 7.281 45.00 11.159 15,00 6.563
b 50.00 10.3%65 50.00 Z.osa 50.00 11.223 50.00 6.801
5.00 9.991 25.00 .698 5.00 11.159 55.00 6.765
B 0.00 .2.37 0.00 6.220 G.00 10.886 60.00 6.5
65.00 37)52 65.00 2.625 65.00 10.370 65.00 6.1
: 70.00 Z'Q 3 70.00 1.920 70.00 9.ﬁ 3 70.00 z.s~
gs.oo .869 5.00 L.129 5.00 3. 9g 55.00 .83
0.00 Z 32 0.00 3.286 0. 00 7.1% 0,00 3,822
85.00 Wi 85.00 z.ulﬁ 85.00 5.5 85.00 2.65&
50.00 3.1@1 90.00 1.53% 90.00 3.75 90.00 1.20
95.00 1.663 $5.00 R4t 95.00 1.906 95.00 656
100.00 L017 100.00 Nexl 100.00 0 100.00 0
L. E. radlus: 0.948 L. E. radius: 1.620
Slope: 0.251;82 Slope: 0.1689

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS
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Figure S5.- Pressure distribution for the Republic R-4, 10-318-1 alrfoll sectlon;
_1.02° R, 2.6 x 10°.
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Flgure 6.- Pressure distriobution for the Republic E-4,40-318-1 airfoil section;
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Figure 8.- Variation of critical Mach n beﬁ itg
®1ift coefficlent for the Republic R«L?ﬁ 13

airfoll sections.
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